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Introduction

The observation of critical incidents in traffic as a measure of safety
has a proved tradition in Germany. HERWIG et al. registered regular and
irregular behavior of pedetrians and drivers at marked crosswalks in
order to discover proposals for constructional corrections. In further
investigations, drivers' and cyclers' violations of the right of way
were recorded and wrong direction-indications were analysed to deduce
rules of traffic guidance (HERWIG 1960, 1965). The observation-techniques
used in these studies do not qualify for general application. The methods
were not sufficiently standardized and the relation between observations

and accidents were not investigated thoroughly.

KLEBELSBERG & SCHIBALSKI (1976) tried to define critical features in

traffic behavior at crossings in relation to safety or accidents.

The systematic development of traffic conflicts technique (TCT) started
in 1973 in Braunschweig when a group of traffic engineers and psycholo-
gists (ERKE, SCHWERDTFEGER, ZIMOLONG) analysed operational problems at
intersections.

The further development was sponsered by the Bundesanstalt fiir StraBen-
wesen, K6ln, since 1975.

The development was based on general definitions and observation proce-
dures following PERKINS & HARRIS (1968) and SPICEﬁ\jl971, 1973) . The ob-
servations that there are marked differences in behaviour (speed, acce-
leration, change in direction) and accidents (number, distribution, se-
verity) between approaches and intersections led to the development of
different types of observation. Later TCT was adapted to conflicts es-
pecially involving pedestrians and cyclists. During the last years TCT
was applied to the evaluation of safety measures by different research
groups.
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Definitions

A traffic conflict is an observable situation in which two or more road

users approach each other in time and space to such an extent that a
collission is imminent if their movements remain unchanged.

The event of a traffic conflict is indicated by a critical manoeuvre of

at least one of the involved road users. Critical manoeuvres are:

- braking

- accelerating

- swerving

- stopping

-~ running, jumping

- combinations of these manoeuvres.

Excluded are safe encounters, where time and space are sufficient to

coordinate the behaviour, and all manoeuvres corresponding to a traffic
control device or to the roadway geometry.

The observation area is defined according to the roadway geometry, the
task of the road users observed and the capacity of the observer. A
conflict is counted when the corresponding accident would be located
inside the observed area, the conflict can be initiated outside the
area.

The degree of severity of a conflict is determined

- by the distance between two vehicles
- by the different speeds

- by the strength of the acceleration and deceleration

The severity of a conflict is determined by the estimated time span
which is available to perform a critical driving manoeuvre. The shorter
the time, the more dangerous the conflict, and the higher is the con-
flict degree of severity.

In order to be better able to grade the available time, driver reac-
tions which still could be carried out in the given time are specified.
Important is that this time is available and not wether the driver ac-
tually carried out these reactions.

Observed reactions:

- reaction to the conflict partner
- orientation to the overall situation and reaction to the other
road users

- indication of own intention
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Definition of conflict degree of severity 1 to 3

1: Controlled braking and/or swerving or accelerating and/or swerving
to prevent a collision. The driver has just enough time to carry out
these critical driving manoeuvres in a controlled manner. Time for

orientation and indication of one's intention (signaling) is available.

2: Strong braking and/or abrupt swerving 6r fast acceleration and/or
abrupt swerving to avoid a collision. The driver does not have enough
time to perform these critical driving manoeuvre in a controlled manner.
He has just enough time upon choosing the respective driving manoeuvre
to consider the position of the other road users, but he is not able to

indicate his own intentions.

3: Emergency braking and/or swerving in the "last second" or very strong
acceleration and/or swerving in the last second. Only by a very fast
reaction can the driver avoid a collision - a near accident. The driver
is no longer able to consider the position of other road users upon

choosing his driving manoeuvre.

There is no fixed set of times measured to collision or post encroach-
ment times. The configurations of roadway geometry, collision courses,
types of road users, velocities, breaking possibilities etc. make ‘it
very difficult to define time criteria - and to make these operational
to the observers.

Types of road situations observed

Signalized intersections:
The conflicts usually are recorded with different recording sheets for
the directions, right, through, left. Conflicts are registered in

coded form. The traffic volumes are counted correspondingly.

Non-signalized intersections:
For intersections at roads with high traffic volumes and for intersec-
tions in residential areas conflicts are recorded with different proce-

dures on different recording sheets.

Approaches:
Conflicts are recorded in coded form on a special recording sheet for
the 3 sections of the approach.

Pedestrian conflicts:

A special observation procedure was conceived for areas with large
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The tasks of a driver turning left

Verkehrs - Konflikt -Technik, Erhel gen fiir den K i bereich

P - PKw. Komby
i - F
ot Einfahrweg F - Fusganger
‘ L -LKw. Transporter
M - Motorrad, Moped
R - Rad. Mota

Datum ichtung: Links
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Recording sheet for the observation of vehicles turning left






The different sections of an approach

Verkehrs - Konflikt-

Zutahrt

P - PKW, Kombi

F - FuBganger

L -LKW. Transporter
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Recording sheet for an approach
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Selected conflict types for an approach
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FuBga -Konflikt-Technik, Erheb bogen fiir LSA -geregelte Knotenpunkte

Ort K

Datum Furt

Naifndin:

L KFZ Rot FG Rot |FG Raumen| Halten Wenden Innen AuBen

Zeit

Recording sheet for pedestrian conflicts

Verkehrs -Konflikt-Technik, Erhebungsbogen fiir Konflikte, Begegnungen und Mengen
P-PKW 2Z-2weirad
Ort Datum L-Lkw F-FuBganger
Zeit Begegnungen / Konflikte Mengen
! F
z
L
F z L P P L z F
7 8 9
2l
s> <
4 ﬂ 5 12|
2 1
P
L
z
F

Regording sheet for non-signalized intersections, conflicts, encounters,
volumes
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VKT Fahrrdder/Mofas: Konflikte, Begegnungen, Verkehrsregeliibertretungen
Oort Datum_________ Uhrzeit von bis

Knotenpunkt Zufahrt

Nr. SG Beteiligte Zeit

Rotlicht miBachtet : M:

Radw./StraBe linkss. R: M:

Radweg nicht ben. H M:

Gehweg befahren R: M:

K - KFZ M - Mofa R - Fahr. F - FuBqg. Konfl.: Begeg.:

Recording sheet for graphic registration of conflicts
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amounts of pedestrian traffic, intersections, zebra-crossings and

road-sections outside intersections.

Cyclist conflicts:

For different locations with large amounts of cyclists a procedure to
register conflicts of cyclists with vehicles and pedestrians was con-
ceived.

Types of conflicts

For signalized intersections, approaches and pedestrian crossings diffe-
rent types of conflicts are defined in a verbal and in a pictorial form.
A simplified version of the pictorial definition is incorporated in the

recording sheets together with an abbreviation of the verbal definition.

For other locations, especially for conflicts involving pedestrians and
cyclists, a graphic signing procedure was conceived. The conflict is
represented with arrows corresponding to the directions of the road
users involved. Special types of movement are recorded by an analogous
line. Braking, accelerating and evasive actions are recorded as well.
The instigation and the active contribution to the compensation of the
conflict situation are noted.

Data collection procedure

Trained observers, usually teams, are positioned at the location under
observation to be able to detect the conflicts with a perspective simi-
lar to that of the road users involved.

For registration the observer uses the appropriate recording sheet. The
traffic volumes are recorded in an analogous way.

For conflicts with left-turning vehicles involved encounters were re-
gistered in addition to the volumes.

For studies with special emphasis on pedestrian and cyclist conflicts
it seems to be useful to note encounters and violations of traffic laws.

At locations with low traffic volumes and few conflicts the observer has
to register traffic volumes, encounters, violations and other critical
incidents in addition to the conflicts.
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Data treatment procedure

At the end of every observation period data are reviewed to identify

obvious errors and double recordings when two or more observers were

recording. When conflicts are recorded with graphic notation they are
classified corresponding to main configurations of movement and irre-
gularities, especially for cyclists and pedestrians.

The corresponding accident data are gathered usually for the last two
to four years. For validation studies usually only those accidents are
selected that happened under conditions corresponding to those of the
conflicts observation.

For the comparison of types of conflicts and types of accidents a
classification system for accident causes was conceived. We use all
types of accidents for the comparison with conflicts. The analysis of
accidents at the different locations showed that the severity of acci-
dents is not only a consequence of the features of the movement pattern
common for conflicts and accidents but is also a consequence of the
types and age of road users, use of seat belts etc. The relations are
expressed in accident-conflict-ratios for different locations and
manoeuvres. The values are computed for one year and multiplied by a
factor of 105.

Accident conflict ratios
Signalized intersections

Rear Left Lane Vehicle All

end turn change pedestrian manoeuvre
Approach 0.41 - 0.78 - 0.49
Inner section
Right 1.33 - - 1.18 1.11
Through 0.72 7.75 2.81 8.32 3.04
Left 0.57 3.50 - 2.72 1.83

Nonsignalized intersections

) B i

10.41 20.80 19.25 16.23 12.68 7.13
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Training procedure

Observers are trained with a training manual and with observations at
different roadway situations. Usually the interrater reliability is

better than .70 after 2 days of training.

Choice of observation periods

For selected intersections, signalized and non-signalized, we observed
traffic conflicts during a whole week from 7 a.m. to 7 p.m. The days
from monday to friday are very similar in frequency and distribution of
conflicts, saturday and sunday are different. For special situations
conflicts were observed during the night as well - with almost no con-
flicts recorded.

If possible observations should cover 12 hours form 7 a.m. to 7 p.m.
When time or manpower are limited the observation should comprise at
least 6 hours, for example 7 to 9, 11 to 1, 3 to 5 or 9 to 11, 1 to 3,
5 to 7.

Usually the observation time is divided into intervals of 25 min. obser-
vation and 5 min. break or 45 min. to 15 min. when observation area or

position are changed.

Evaluation

For most locations observed the reliability of the occurence of

conflicts was tested:

Situation Hours of Number Correlation
observation of locations

Signalized intersection 2 x5 x 12 2

Monday to friday .83*%*

Intercorrelation

Distribution (1) .77*%=*

During the day, split-half (2) .66%%*

Non-signalized 1 x5 x 12 1

Monday to friday, split-half .87*%

Distribution

During the day, split-half .88*%*

Cyclists, split-half 32 x 6 32 .48%*
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For all situations where TCT was applied we computed the correlations
of conflicts and accidents:

Situation Number Accident~-
’ of locations conflict-
observed correlation
Signalized intersections 24 . .86%*
Approach

Signalized intersections
Inner section (1)

Left 24 i
Right 24 .29
Through . 24 .23

Signalized intersections
Inner section (2) 14 .78%

Signalized intersections

Vehicle-pedestrian (1) 24 .36
Vehicle-pedestrian (2) 12 LT2%%*
Non-signalized intersections 10 L93%%
Roadsection

Outside intersections 6 .35

Vehicle-pedestrian

Cyclists 32 .70%

For some conditions multiple correlations show better results when

encounters and traffic volumes are considered as well.

TCT was applied to different diagnostic and evaluation tasks (ALBRECHT,
1982; HOFFMANN & ZMECK, 1982). TCT is suggested for traffic control by
the police (STASTNY, 1983).
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